[8] The coupled simulation started in December 1997 108 from the same oceanic IC as the forced OGCM runs and 109 atmospheric IC from CPTEC AGCM forced by observed 110 global SST. During the coupled simulation, observed global 111 SSTs were used poleward of the coupling region.
112
[9] The verification data sets for surface flux are derived 113 from the Comprehensive Ocean Data set (COADS), 2°Â 2°1
14 spatial resolution and the in situ data sets from 9 PIRATA 115 buoys. The SST verification data set corresponds to 116 the monthly fields analyzed from the NOAA Optimum 117 Interpolation Sea Surface Temperature Analysis project 118 [Reynolds et al., 2002] . 119 
Simulations of Surface Heat Flux and SST

120
[10] The standard deviation, mean error, and correlation 121 coefficients for 5 PIRATA buoy locations were computed 122 and are presented in Table 1 in order to quantify the 123 differences between the solar radiation fields used to force 124 the two OGCM simulations. The higher correlation of 125 ISCCP data with the PIRATA observations is partly due 126 to the higher spacial resolution of the ISCCP solar radiation 127 field. Yet, such correlation differences between the ISCCP 128 and ERA40 solar radiation fields are larger over the eastern 129 tropical Atlantic, where the numerical prediction models 130 present difficulties in simulating the appearance of stratus 131 clouds over cold waters.
132
[11] Figure 1 shows the net surface heat flux RMSE for 133 the three simulations. The OGCM simulation produces the 134 largest net heat flux errors in the northern and southeastern 135 tropical Atlantic basin when using reanalysis fields 136 (Figure 1a) . The OGCM RMSE when using de satellite 137 estimates of solar radiation (Figure 1b 
184
[15] The main results of the three numerical simulations 185 are summarized in Table 2 , in the form of RMSE spatial 186 mean over the entire tropical Atlantic. Overall, the main 187 contributors for the net heat flux errors in the presented 188 simulations are the shortwave and latent heat for all simu-189 lations (Table 2) 
210
[16] It is remarkable to observe in Figure 5a that the 211 CGCM thermocline is shallower in the east and presents a 212 steeper east-west inclination than the thermoclines of both 213 OGCM forced runs. This is an indication that the surface 214 stress product generated by the CGCM is likely to be more 215 energetic than the ERA40 stress products in the equatorial 216 area, where the coupling is stronger. Such supposition is 217 confirmed by the annual mean difference stress field shown 218 in Figure 5b , confirming our supposition that ERA40 219 stresses are too weak, resulting both; an excessively flat 220 thermocline and less evaporative cooling of surface waters.
221
The root of such deficiencies might be in the very nature of The chosen points are at 15°N, 38°W and at 0°N, 0°E, 254 because of the differences in ocean dynamics and atmo- 255 spheric forcing between these two locations. The seasonal 256 evolution for monthly averages for SST, net heat, solar, and 257 latent heat fluxes are shown in Figure 7 .
258
[19] The CGCM seasonal evolution of SST at 15°N, 259 38°W (Figure 7a ) presents the best resemblance with the 260 PIRATA observations of all simulations, albeit the general 261 bias of all simulations (see RMSE values on the panels of 262 Figure 7 ). On the other hand, the SST simulations at 0°N, 263 0°E (Figure 7b) show a discrepant behavior related to the 264 observations, as both the CGCM and the ocean simulation 265 forced by reanalysis fields were unable to represent both the 
287
[22] The radiative transfer model (ISCCP DX -NOAA/ 288 NASA PATHFINDER) has shown higher correlation with 289 the buoys data than ECMWF ERA40 fields. The differences 290 are larger in regions where the numerical prediction models 291 shows difficulties in simulating the appearance of stratus 292 clouds over cold waters such as the eastern equatorial 293 Atlantic.
294
[23] Two oceanic simulations forced with estimates of 295 solar heat and momentum fluxes and a coupled ocean-296 atmosphere simulation were done. Based on the simulations 297 results with different solar radiation inputs and heat flux 298 parameterization, significant differences in SST and heat 299 flux fields were detected suggesting that solar heat flux is of 300 primordial importance to reduce SST errors on forced model 301 simulations.
